We suggest that there are time-varying quanta of mass (gomidia) and of length (somia), thus pointing to a quantization of geometry and gravitation. A Machian Universe, is also akin with astrophysical law experimentaly verified (Wesson, 2006) .
II. Machian relations for the Universe
It has been asserted, that 67% of the energy density of the Universe, is due to a cosmological "constant" energy. The remnant energy density is fractionated in two parts: 5% as visible mass and 28% as dark matter. Let us suppose that dark matter is constituted by neutrinos with non-zero rest mass. Berman, 2007; 2007a) has suggested, that, if Mach's principle is understood as meaning that the total energy of the Universe is null, and if each particular energy contribution to the total energy density, has constant participation during the whole history of the Universe, one may obtain different Machian relations. These Machian relations, of which, the Brans-Dicke (1961) relation is a particular case, should not, according to Berman, be viewed as just coincidental with the present Universe. Suppose that the total energy is given by:
2 where the four terms to the right of relation (1) represent respectively the inertial, gravitational, cosmological constant's and rotational energies.
When we impose,
we obtain:
If no one of the above terms will increase or decrease different than the others, we can solve equation (3) by imposing that:
4π 3κ
where the γ 's obey the conditions:
2) γ 1 − γ 2 − γ 3 = 1 .
It can be checked that, due to the original Brans-Dicke relation (Brans and Dicke, 1961) ,
and also because of the above arguments, all the γ 's are of order "one". We thus obtain, the following variation laws:
The Machian relations (4)(5)(6) have been more or less noticed some time ago, as approximate relations for the present Universe (Brans and Dicke, 1961; Chen and Wu, 1990; Sabbata and Gasperini, 1979) ; the radical departure made by Berman, is contained in the fact that the γ 's are constant during the lifespan of the Universe, and not only for the present time, so that relations (4), (5), (6), (10), (11) and (12), are equalities valid during all times.
There is a kind of "broken" symmetry for angular momenta L a and masses M a , of astrophysical objects, experimentaly related by (Wesson, 2006) :
Let us show that a Machian Universe obeys a similar relation; from (10) and (11), we find,
So, let us write the above, by defining a new constant, p :
In order to estimate the cosmological numerical value for p we consider the numerical value of the spin, for the present Universe, by remembering that Planck's spin is given by
, where h is Planck's constant; as R P l ∼ = 10 −33 cm , while R ∼ = 10 28 cm , (for Planck's, and the present Universe respectively), we find L ∼ 10 95 g cm 2 s −1 , and then, we
We see that the Machian Universe resembles astrophysical objects in that respect.
We now can obtain the corresponding energy densities for the above relations:
and,
We can check that all energy densities are proportional to R −2 , so that, we can also write:
It can not be forgotten that zero-total energy, means also zero-total energy density. However, we call the effective total energy density as
[where ρ i is the inertial energy density correspondent to the inertial energy Mc 2 , which is representative of the total energy of the Schwarzschild's metric -see relation (1)] .
The constant Γ < 0 is adjusted accordingly. What we call the energy density of the Universe, is in fact ρ i .
We could very easily introduce other identities relating other contributions to the total energy E , that are absent in (1). For instance, we could add a curvature of the Universe's energy density, which, in Robertson-Walker's metric, is given by:
As the reader can check, this is a R −2 -dependent energy-density.
In the spirit of inflationary Cosmology (Guth, 1981) , we identify, for the present Universe, ρ T OT with the critical density, so that we would have:
In the next Section, we calculate an estimate for neutrinos' mass, number, and their time variation. But, we observe that, if dark matter is a fraction of ρ T OT , this fraction will also depend on R −2 , so as to keep all relative components equally balanced along time. This is also a way of seeing that the Universe will be always lambda-driven (and accelerating), if it is shown that it was like that in a certain instant. From (4), we see that the Universe may resemble a white-hole, provided that γ 1 1 4
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As we have noticed before the energy density of dark matter, to be identified with neutrinos, shall be given by (Berman, 2007; 2007a) :
Berman (2006 b) along with others (see Sabbata and Sivaram, 1994) have estimated that the Universe possess a magnetic field which, for Planck's Universe, was as huge as 10
55
Gauss. The relic magnetic field of the present Universe is estimated in 10 −6 Gauss. We can then, suppose that all neutrinos' spins have been aligned with the magnetic field. On the other hand, the spin of the Universe is believed to have increased in accordance with Machian relation (6) above, which entails relation (11) above. If we call n the number of neutrinos in the present Universe, and n P l its value for Planck's Universe, we may write:
Then,
We have just obtained the relation for the increase of the number of neutrinos with R 2 . Now, we write the energy density of neutrinos,
where m ν is the rest mass of the average neutrino.
If we impose relation (17) and simultaneously, relations (16) and (20), we conclude two things:
We see now that while the number of neutrinos in the Universe increases with R 2 , the rest mass decreases with R −1 ; we may obtain, with R ∼ = 10 28 cm, that the rest mass of neutrinos should be, in the present Universe:
Gomide (1963), has estimated the mass of neutrinos a long time ago, finding, in a seminal paper, by two different arguments, the value, 10 −65 g. Gomide(1963) also equated m ν c 2 with the self-gravitational energy of the proton, obtaining again the same mass. For us, now, this would be the present day's neutrino mass.
A law of variation for the number of neutrinos in the Universe has been found. A law of variation for the rest mass of neutrinos was also found.
We remind the reader that Kaluza-Klein's cosmology (Wesson, 1999; Berman and Som, 1993) , considers time varying rest masses, in a penta-dimensional ("induced mass") space-time-matter, of which the fifth coordinate is rest mass. The above results can not be rejected, for the time being, by any known data. We point out, that some of the features of the present calculation, resemble some points in a paper by Sabbata and Gasperini (1979) .
III. Macromass and micromass Wesson (2006) , by citing Desloge(1984) , comments that by means of the four fundamental "constants", Planck's (h), Newton's (G), speed of light (c), and cosmological (Λ), one can obtain two different kind of mass, the micromass (m), and the macromass (M),
given by:
Notice that the above constant tetrad, is, of course, overlapping. With the present values for the cosmological "constant", Λ = Λ U ≈ 10 −56 cm −2 , it is found,
We call the present Universe's micromass (m (U ) ), as the present value for neutrinos' average mass, and we shall see that it represents a mass-quantum, i.e., the minimum mass in the present Universe. On the other hand, the present Universe's macromass (M (U ) ), is approximately the mass of the present Universe (M U ) .
What Wesson overlooked, is that, when we apply the definitions (24) and (25), by
P L ≈ 10 −66 cm −2 , which stands for Planck's time values, we find that micromass and macromass coincide approximately with Planck's mass,
We are led to consider that, macromass, is always associated to the mass of the Universe (M U ), either in the very early Universe or in the present one.
As to the micromass, we can see that it coincides with the priorly estimated neutrinos' average mass, either for the present Universe or for the very early one. We baptize this mass as the quantum mass value (gomidium, after F.M.Gomide): it is a time-varying mass, as we have shown before.
IV. Quantization of geometry
We now show, that associated with micromass and macromass, we have two distinct length values, which come associated to the present and Planck's Universe.
For each mass, we associate two kinds of lengths, namely, the macrolength, (λ ν ), and the microlength (l ν ); the first one, is Compton's wavelength, given by,
The microlength, is a gravitationaly associated length with mass, which we term the quantum of length, or somium , when we apply the micromass,
By plugging numerical values, we find, a microlength, l ν ,for the present Universe, with
while, the macrolength is given by,
On the other hand, for Planck's Universe,
One can check, that the microlength for the present Universe represents a quantum, which we call the present Universe's value for the somium . Macrolength is represented by the radius of the Universe.
For Planck's Universe, the somium coincides with Planck's length; both macro and micro, then coincide with the Planck's radius.
V. Conclusions
We have found that the micromass and microlength represent quanta of mass and length.
We call them, respectively, gomidium and somium, but their numerical values are timevarying: present day's gomidium is 10 −65 g, while somium is about 10 −91 cm. Planck's values for gomidium and somium, are respectively given by Planck's mass and Planck's length. We have thus hinted that mass in quantized, but geometry is altogether. As gravitation is associated with geometry, quantization of the latter, implies on the former: it seems that quantum gravity has been found. Much of what we have calculated here, like the Machian derivation, which led to time-varying quanta of mass and length, and also the interpretation, under which macromass and macrolength describe the Universe's mass and radius, throughout its lifespan, (in particular, Planck's and present times) are novelties in the literature. Other topics, were dealt by Wesson (1999; , and others, but here we put together in a rational context. 9
